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The need for new SLR stations 
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ILRS stations (from: ILRS website) 
Passes tracked per continent (Pearlman 2017) 

Ref frame 

GNSS 



More to comeé 

ÅMore navigation satellites 

ÅMore Earth observation satellites 

ÅSpace Traffic Monitoring 

Åé 
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Number of SLR missions (Data: ILRS website) 

Future SLR missions (Data: ILRS website) 



Minimal SLR - Design goals 

ÅMinimalé 

ÅSmall 

ÅInexpensive 

ÅFew components (COTS where possible) 

ÅModular 

ÅEasy to maintain 

ÅEye-safe? 

 

Åéyet powerful 

ÅFrom LEO up to GNSS orbits 

Å1 cm NP accuracy 

ÅDay and night ranging 

ÅAutomated operation 
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Make it as simple as possible ï but not simpler 



A unified minimal SLR system ï open source 

ÅTogetheré 

ÅShare efforts in development 

ÅShare experiences in operation 

ÅShare software and hardware designs 

 

Åéand alone 

ÅFunded and built by individual agency 

ÅOperated locally 

ÅEnhancements / modifications encouraged 
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Arduino Uno R3  
όCǊƻƳΥ ²ƛƪƛƳŜŘƛŀ κ ǳǎŜǊ ά/ƭƛŎмтέύ 

White Rabbit time-synchronisation 
(Image from: Sevensolutions) 

Linux 
SatNOGS 



OOOS: Orbital Objects Observation Software 

ÅSupports full SLR operation 

ÅModular hardware layer 

 

Released as open source (GPL v3) 
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See also: spacedebris.dlr.de/OOOS_software 



Uhlandshöhe SLR station 

ÅLocation: Historic observatory 

in Stuttgart, Germany 

ÅFirst returns 2016 

ÅILRS Engineering station since 2017 

 

ÅSpecs: 

Å100 kHz repetition rate 

Å50 µJ pulse energy 

Å42 cm receiver telescope 

Å10 cm transmitter 

ÅFibre coupling 

ÅRanging at 1064 nm  
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